[Purpose] To present legislation comparing direct and referred access-or other measures-to physical therapy. The focus is on the management of the most burdensome musculoskeletal disorders in terms of regulations, costs, effectiveness, safety and cost-effectiveness.
INTRODUCTION
Musculoskeletal disorders (MSD) are one of the most common health problems leading to substantial disability and financial burden and over the past few years they have increased substantially 1, 2) . The most frequently encountered MSDs are low back pain (LBP), neck pain (NP) and osteoarthritis (OA). The estimated prevalence of these MSDs ranges from 9.4% (95% CI 9.0 to 9.8) for LBP 3) , to 4.9% (95% CI 4.6 to 5.3) as for NP 4) and 3.8 (95% CI 3.6% to 4.1%) for knee OA (the most prevalent and burdensome OA throughout the world) 5) . Furthermore, MSD is a major clinical and social burden since LBP is the first leading cause of Years Lived with Disability (YLDs), whereas NP and OA rank among the top ten causes of global YLDs according to Global Burden of Disease 2013 1) .
In addition to their prevalence and social impact of MSD are likely to increase since the growing levels of overweight and sedentary lifestyles which seem to be strongly associated with MSD [1] [2] [3] [4] [5] . MSD can be managed through Direct Access (DA), that is the ability of the patient to self-refer directly to the physical therapist, avoiding intermediate steps through other health professionals that may lengthen the path to recovery 6) . DA and physical therapists' Independence are increasingly in the forefront of the present debate on the modern health service. For instance, the American Physical Therapy Association (APTA) Vision 2020 program considers the autonomous practice and DA as two relevant topics 7) .
Despite a growing literature supporting DA, many countries do not allow this organizational model in their public health services which may be due to a number of reasons, such as politics but also clinical issues that would warrant not to adopt DA all over the world. Unsafe practice, with a potentially risk for patients, and higher costs associated to DA are two of the most frequently raised topics. However, this issues seem not to be supported by strong evidence suggesting physical therapists should not directly manage patients with MSD.
To endorse a paradigmatic change in the global organization model and promote DA as a new approach all the issues related to clinical, economics and legislation topics have to be addressed.
The present research article aims to provide a detailed examination of DA to physical therapy by patients suffering from MSD presenting:
(i) the legislation on DA starting from an international framework and then homing in on Italy. Finally, we present a regional example (i.e. Piedmont); and
(ii) evidence on the effectiveness, safety and cost-effectiveness of DA compared with Referred Access (RA) and other approaches.
METHODS
The main biomedical databases (i.e. Medline, PEDro, Cochrane Library, EMBASE, CINHAL, ISI, Scopus), Google Scholar and gray literature (theses, preprints, working papers, technical reports) were searched to identify relevant studies. Data on economic costs were retrieved on institutional database (i.e. Ministry of Health official website, ISTAT website). Reference lists of potentially eligible studies were also considered.
In order to find out the most suitable and specific papers regarding the topic, a PICO search strategy was built according to these following key words: "Musculoskeletal Diseases", "Back Pain", "Osteoarthritis", "Physical Therapy", "Direct Access", "Self-Referral", "Effectiveness, Outcome". A full search strategy is reported in Appendix 1. The last search was run in October 2016 and last update was performed in January 2017. Two researchers (LP, FM) independently screened all studies for eligibility by titles and abstracts. Full texts were then evaluated for inclusion.
Data on DA worldwide, in Europe and Italy and the organization and economic framework are reported. Outcomes of effectiveness, safety and cost-effectiveness of DA for MSD were investigated. Specifically, the DA group, that received a primary contact physical therapy assessment or treatment, and RA as control group which received a general practitioner referral to physical therapy or other interventions (i.e. drugs) were compared.
RESULTS
DA was first established in 1957 in the U.S.: Nebraska was the first state to introduce DA 8) . In the 1970's the Australian Physiotherapy Association (APA) removed the principle stating that "for a Physical Therapist −member of the APA −it is ethical to visit a patient only after a doctor's (or a registered dentist's) referral". Since no law precluded DA in Australia, the move of APA has substantially "changed the thinking more than a law", says Jonathan Kruger in his paper 9) . He says that the 1976 statement was the most important move in the history of physical therapy 9) . In the past thirty years, more and more countries have introduced a specific legislation for DA in physical therapy. Prue Galley, an Australian physical therapist, was the first to push for the recognition of the profession. She said that "as physical therapists we have the knowledge, the courage, the will and the mind to complete this step towards independence, even if we will be asked for a more responsibility, dedication and self-discipline for all of us" 10) .
The WCPT has confirmed that DA and self-referral to physical therapy is clinically and cost effective 11) . However, DA is not the same all over the world as illustrated by the WCPT survey published in January 2013 that showed Africa was the most unrestricted continent as for DA 11) ; a patient can choose his/her physical therapist both in the public and in the private health services whereas in the other countries the rate of DA drops to 50% and was mainly reserved to the private health services 11) . In most of the states in the U.S., for example, DA is a structured service mainly focused on MSD [11] [12] [13] [14] .
In particular, Shoemaker 15) analyzed the U.S. framework focusing on the main contributor and competitor factors. The author underlined the safety of this model and its non-inferiority compared with the medical-referral approach and highlights the higher quality of the service and the higher therapeutic outcomes 15) .
In a descriptive study, Bury & Stokes 16) examined the DA legislation among WCPT member organizations (MOs). They reported a response rate of 68% (72/106), DA was reported by 58% of the respondents, with a higher prevalence in private settings.
Like the rest of the world, Europe too is not all the same: Bury & Stokes 17) examined the European DA using the same methodology as the one employed in the worldwide study 16) . Twenty-three of the twenty-seven WCPT MOs participated in the survey. DA is allowed by the legislation or by the professional profile in twelve countries (52% of participants). Just like in the rest of the world, DA in Europe is more common in the private (83%) than in the public health services (22%) 17) .
In 2006 DA was introduced in the Netherlands 18, 19) at the same time, some publications focused their attention on the progressive features of DA which proved a worthy model of organization that is discussed in the present article.
In Italy access to public rehabilitative services which include physical therapy requires the referral by a Physical and Rehabilitation Medicine consultant who evaluates and assesses the needs for physical therapy through the Individual Rehabilitation Project (PRI in Italian).
Nowadays DA is only possible in private health services: patients can refer to private physical therapists who manage the rehabilitation path of the patient, according to the job description (Ministerial Directive 741/1994) that states "physical therapists can work autonomously and/or with other health professionals, (e.g. surgeons, nurses, …) in order to address patients' health demands" 20) .
Notwithstanding the Italian framework is not homogeneous neither in private health services: DA is also forbidden in some of the twenty Italian regions due to the local regulations that may differ from the national ones.
For instance, Piedmont's Regional Law 10-5605 21) states patients should be examined by a rehabilitation consultant if affected by a given number of clinical complaints 21) .
This approach is not clear and is inconsistent with a physical therapist's job description that reads: "they act following a medical diagnosis; he/she designs-also in a multidisciplinary team-the rehabilitation program aimed at identifying and addressing patient health needs; they autonomously manage the patient to rehabilitate the motor, psycho-motor and cognitive impairments using instrumented, manual and occupational therapies (…)" 21) .
As for rehabilitation costs, in its 2012-13 Report the "Ministero della Salute" (i.e. Ministry of Health) gave the following figures: the total economic burdens were € 1,882,829,000 in 2012 (€ 91,600,000 in the Public and € 1,791,229,000 in the Private Health Service) and € 1,878,387,000 in 2013 (€ 86,530,000 in the Public and € 1,791,857,000 in the Private Health Service) 22, 23) .
As for Piedmont, according to the Ministry of Health, in 2012 only 48% of the requests for a physical and rehabilitation medicine visits were met in the first 10 days, whereas 25.1% took a 1 month from when the patients requested the appointment 23) . In 2013 the overall picture was comparable, even if there was a small improvement: about 50% of visits within 10 days, and 25.7% after 1 month 23) . No information about clinical conditions nor about the beginning of the rehabilitation treatment emerge from these data.
As for the previously mentioned data on Piedmont, the cost of rehabilitation in 2012 was € 163,723,000 (€ 30,099,000 in the Public and € 133,624,000 in the Private Health Service) whereas in 2013 it came to € 172,196,000 (€ 37,627,000 in the Public and € 134,569,000in the Private Health Service), with an increase of about 5% compared to the previous year 23) .
To consider DA as a valid therapeutic option in the management of MSD, its therapeutic approach must be assessed and the following questions answered: 1) is it effective and safe for the patient, and 2) is it cost-effective for the health care systems and the community.
DA was found to be effective displaying better outcomes at discharge when compared to referral to physical therapy by a physician 24) . Leemrijse et al. 18) reported that the percentage of patients who fully reached their goals at the end of the treatment was 9% more in the DA group (72.6% vs. 63.3%). Holdsworth 25) and Webster 26) noticed that the percentage of patients who completed their therapeutic route was equal to 79% in the DA group, compared to the 60% in the referred group. In addition, Hackett et al. 27) reported that the average number of lost working days was 17 days less in the DA group if compared to the referred group.
Prompt intervention after injury is the key to patient satisfaction when DA is compared to RA: Nordeman et al. 28) in his randomized controlled trial assessed the effects of physical therapy via DA in a sub-acute LBP population comparing an early management (early access group-EA) to a late management (late access-LA) after their inclusion. EA showed improvement in the patient's mean pain perception (assessed with 10-points Borg's Scale) from baseline after 6 months (EA=−3.0 [95%CI 2.4 to 3.6]; LA=−2.0 [95%CI 1.2 to 2.8] p=0.025). No significant differences were observed in secondary outcomes (disability, risk for long-term disability and sick leave) at the discharge and at 6-month follow up.
Zigenfus et al. 29) conducted on acute LBP worker population showed better results (compared to the number of total access needed) in the experimental group (3.1 [95%CI 3.0 to 3.2]) in which the first visit took place on the same day or the day after, compared to later access (3.4 [95%CI 3.3 to 3.5] and 3.9 [95%CI 3.8 to 4.1]). In the second group the first visit was granted between 2 and 8 days after and between 8 and 197 days in the third group (p<0.01). Results were better for the early access also for the case duration (9.8 [95%CI 9.4 Although the two above mentioned studies compared two interventions, both in DA regimen (delayed versus early) and the study by Zigenfus et al. 29) represents the characteristics of a DA intervention (i.e. prompt intervention in the same day) in a more effective manner, while the subjects in the study by Nordeman et al. 28) could be evaluated and treated even after two days from the presentation.
Daker-White et al. 30) studied the difference between the evaluation and treatment modalities made directly by adequately trained physical therapists (orthopedic physical therapy specialists) and those of a group of sub-consultant surgical staff in the initial assessment and management of new general practitioner referrals to orthopedic outpatients. Patients' perceived satisfaction (measured with a 37-item instrument, based on the Boston Patient Expectations and Satisfaction Questionnaire and the Leeds Patient Satisfaction Scale, where a lower score (means greater satisfaction) was significantly better (p=0.001) for the group evaluated by the physical therapists versus the control group (mean differences=3.0 [95%CI 1.3 to 4.9]. No significant differences were found for clinical outcomes and in the cost effectiveness analysis, although there were significant differences in hospital costs when calculated at initial consultation: these costs were greater in the group managed by junior doctors compared to the one managed by physical therapists and are related to a higher number of investigation (especially x-rays) and the larger number referred for orthopedic surgery. In addition, doctors were more likely to prescribe injections. The questionnaire also reported how physical therapists were much more likely than doctors to give advice and reassurance to the patient and this could explain the difference in patients' satisfaction: the latter may correlate to the fact that physical therapists probably spend more time with their patients. No data about the duration of the visits were available which is why we could not draw any conclusions.
The clinical trial by Taylor et al. 31) showed how the presence of a physical therapists for the management of simple peripheral musculoskeletal injuries in the emergency department reduces the length of stay by 59. . Moreover, more than 82% of patients managed by primary contact physical therapists were satisfied with their management whereas "96% of emergency department staff confirmed that primary contact physical therapists had appropriate skills and knowledge to provide appropriate emergency care". No significant differences were observed in the number of re-presentations to the emergency department within 4 weeks (10% in both groups) and in referrals for radiology (69% in the first group and 77% in the second group).
Although the context in which the data were collected in this study concern a particular situation (i.e. physical therapists in emergency departments), this organizational model could be compared or assimilated to those we commonly refer to as DA, or rather provide the patient's first contact with the physical therapists avoiding the first contact by a doctor.
Daker-White G et al. 30) examined the effects of introducing a physical therapist to assist an Orthopedic Surgeon in the hospital unit to reduce the waiting list: the physical therapists acted as a filter, selecting which patient required a more scrutinized procedure referring them to a consultant for an assessment or to another healthcare professional to continue the treatment. Table 1 lists the most relevant studies on effectiveness of DA for patients with MSD. Safety of the patient managed through DA was also found to be as secure as medical referred model of care. Moore et al. 32) , published a retrospective observational study on a military sample from the US army. Fifty thousand seven hundred and ninety-nine patients were assessed during a period of 40 months by physical therapists without any adverse events being recorded. The authors underlined the risk of adverse events in a DA regimen was equivalent to the referral-based setting. This result could be a solid starting point to promote DA 32) . Childs et al. 33) analyzed the evaluation capacity and the competences required to physical therapist managing MSD compared to medical doctors' expertise and skills: interestingly, results showed that expert physical therapists specialized in musculoskeletal disorders possessed better skills and knowledge for MSD assessment compared to most medical specialists except for orthopedic surgeons. Furthermore, physical therapist students tended to have higher levels of knowledge to assess MSD than all trainee doctors. A recent review by Foster et al. 34) on UK and Danish patients' musculoskeletal managing model underlined a lower competence of medical doctors to evaluate and manage.
Recent literature has focused on the potential adverse events caused by musculoskeletal physical therapists (or other professions that implies a manual therapy approach). In a review that includes 8 cohort studies and 36 RCTs, Carnes et al. 35) , examined the adverse events categorized in severe, moderate or mild based on the Delphi consensus published on the same year. Review results indicate a 50% probability of developing a mild-to-moderate adverse event following a manual therapy session. Such events subside in the 72 hours that follow. On the other hand, the severe adverse events are infrequent, less frequent compared to those caused by medication treatment. Recently, other studies have focused on the cervical spine region; data on the adverse events reflects qualitatively and quantitatively the results of other bigger studies 36, 37) such as the one of Carnes et al. 35 ) mentioned before. However, as the quality of the methods used was not always up to standard and given the heterogeneity of the assessment approach, definitive conclusion cannot be taken.
A recent retrospective study by Mintken et al. 38) investigated whether DA in a university setting put patients at risk for adverse events related to their management: 12976 patients with MSD were managed by 10 physical therapists with an average of 8.8 (SD 5.9; range 0 to 19 yrs) years of experience. No adverse event, as defined by Moore et al. 32) , was reported. Malpractice in PT is extremely rare and only a total of 664 reported malpractice payments were attributed to physical therapists in the National Practitioner Data Bank during a 14 year period from 1991 to 2004.
Furthermore, DA costs seem to be lower for the various stakeholders involved in the management of musculoskeletal disorders (i.e. patients, health insurance, health care systems). In their systematic review Ojha et al. 24) included four quasi-experimental studies (i.e. non-randomized clinical trials) 12, 27, 40, 41) that examined various economic aspects related to DA. Three of these studies 27, 40, 41) showed that DA made it possible to significantly reduce the costs for musculoskeletal disorders management, number of appointments and prescriptions for imaging tests. Holdsworth et al. 40) found a reduction in patients' expenses when self-referring to physical therapy, with relevant annual savings of about two million pounds if calculated for the entire Scottish health care system where the study was conducted. In her recent essay about DA and the UK health system, Karen Middleton 39) focused on the money-saving: about 30% of GP consultations may be for MSD, so that DA could help to save money and number of GP visits. Table 2 lists studies included in our review highlighting current knowledge of adverse or undesired effects of physical therapy in managing MSD.
From an economic point of view, the studies included in the review by Ohja et al. 24) can be considered as cost-minimization analysis of health expenses. Such analyses assume that two healthcare interventions (i.e. DA versus RA) have the same effectiveness and that it is possible to directly compare the costs of two approaches to understand which increases savings. Nevertheless, the assumption of equivalent effectiveness entails some limitations; a cost-effectiveness analysis would be more appropriate because it considers the possibility that two interventions may differ in effectiveness.
DISCUSSION
The rationale supporting the present article stems from the need to propose and implement more efficient care pathways for health systems whose current organizational models are not realistically sustainable in the medium to long term. It is increasingly difficult to face to the growing need for health care while resources are progressively decreasing for a number of reasons. This need matches the remarkable advances made by physical therapists, both in terms of scientific production and professional competence 42) .
DA is an organizational model in which the patient has no a medical filter which means physical therapists are required to have a more responsible approach and evaluate the most appropriate management for the patients (i.e. their own management or referral to a medical doctor or another professional).
This model is currently most widespread in countries that have a more deeply rooted tradition of health professions 43) and a cultural and scientific training, especially focused on health service efficiency. In these countries, the weight of professional categories appears to be less significant because of the greater objectivity of health policies adopted. Recently scientific literature showed an increase in publications on the topic of DA and the WCPT, along with prominent national associations such as APTA, is working to increase awareness and highlight the importance of this topic 6, 7, 11) . Data presented in this paper support DA for patients with MSD since effectiveness, safety and cost-effectiveness of DA seem to be similar or superior compared to RA 24) .
Publications currently available show that DA can be a well-grounded model measuring all the results used in studies in terms of patient satisfaction, quantity of imaging tests and drugs required, number of working days missed, compliance with a physical therapy program 24) . These results may correlate to the fact that physiotherapists probably spend more time with their patients.
Adherence or compliance to a treatment program and the patient's coping style are two important aspects, well-known to clinicians dealing with MSD, which may partly explain the positive results shown in this paper 29) : DA as an organizational model for the management of MSD may be furthermore strengthened and supported by this issue.
Taylor et al. 33) showed the ability of the physical therapist to manage effectively and safely simple peripheral musculoskeletal injuries in the emergency department significantly reducing the length of stay, waiting and treatment time of patients.
Although the context in which the data were collected in this study concern a particular situation this organizational model could be compared or assimilated to those we commonly refer to as DA or rather provide the patient's first contact with the physical therapist, avoiding the first contact by a doctor.
Clinical research results [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] show that DA is more effective than RA while socio-economic data show that DA is able to keep down direct (i.e. number of tests or drugs required) and indirect costs (i.e. number of working days missed) associated with complaints caused by MSD [38] [39] [40] [41] .
The proactive aspects leading to DA development include policies aimed at DA promotion and the autonomy of physical therapists, while patient safety is the main obstacle to this "professional movement", which could define the physical therapist as the front-line health professional in MSD management. Albeit realistic, such as concern has long been used as a deterrent by those who counter DA especially for political and economic reasons. However, the school of thought arguing that there is 24) ; indeed, some authors 32) suggest that the specialized training physical therapists receive in the management of MSD is an important achievement that enables them to deal with patients in DA appropriately and safely. Considering the opportunities opened by adequate training for treating MSD patients autonomously, it would be desirable to implement undergraduate and post-graduate courses enabling physical therapists to acquire knowledge and develop the necessary expertise to master the clinical skills needed to meet this challenge.
About 69% of the 106 WCPT countries that participated in the survey in 2013 11) confirmed that currently there are qualification courses designed to provide physical therapists with the necessary evaluation tools for autonomous practice in a perspective of self-referral by patients; based on our experience, these courses should be promoted and implemented by universities, both at the undergraduate as well as the Master of Science degree level.
From an economic point of view DA seems to be less costly than RA for the various 'stakeholders' involved in the management of MSD 24) . The studies included in the review by Ohja et al. 24) can be considered as cost-minimization analysis of health expenses. Such analyses assume that two healthcare interventions (i.e. DA versus RA) have the same effectiveness and that it is possible to directly compare the costs of two approaches to understand which increases savings. Nevertheless, the assumption of equivalent effectiveness entails some limitations; a cost-effectiveness analysis would be more appropriate because it considers the possibility that two interventions may differ in effectiveness. To date, there are no published costeffectiveness studies that assessed whether DA is cost-effective, following a healthcare system or societal perspective, when compared to RA for patients with MSD. This lack in literature could be related to the ethical implications of conducting a randomized controlled trial in which patients are randomly assigned to DA or RA, without considering their values and preferences. The development of future randomized controlled trials with economic evaluations will enable us to investigate more appropriately if cost savings associated to DA correspond to equal effectiveness than RA.
Furthermore, in Italy DA may be an efficient organization approach to face MSD to provide better services. In Italy, obstacles to the spread of DA as a standard organizational model are to be found in several factors such as difficulties in adopting virtuous organizational models, lobby and the fact that physical therapist is a relatively new profession which has only recently been organized in a recognized and established university degree.
The main limitation of our study depends on the design: although it was carried out an extensive search of the literature it is not a systematic review, so that this methodological limit could impact on the validity of the results. It would be desirable that future research should focus on the effectiveness and efficiency of DA, the development of randomized controlled trials with economic evaluations will enable us to investigate more appropriately if cost savings associated to DA correspond to an equal effectiveness than RA.
From a professional point of view, the results of our review should encourage physical therapists to assess their skills in the evaluation of patients with MSD and, if necessary, fill the gaps through high quality training. This could create the necessary bottom-up process to adequately address the challenge of DA also in countries, for example Italy, where DA is still underused.
Remarkable detailed studies support DA as a reference model for MSD management. DA is more effective than a physician's referral since self-referred patients need fewer visits and pain killers (analgesic drugs) with a higher satisfaction. As for cost effectiveness DA requires few direct and indirect costs compared to the referred approach. Finally, DA is as safe as the physician's referral with more active coping resulting in greater compliance to therapeutic programs and better treatment outcomes.
Comparing DA to other interventions to manage MSD the results are similar to the comparison between direct and referred access: DA is associated with a higher patient satisfaction, comparable clinical effectiveness and an earlier time to manage patients' complaints.
Present literature regarding DA is not so far reaching nor standardized but results seem to be promising and support this organization model.
Our review offers interesting information that deserve a further in-depth analysis to understand what kind of scientific and organization developments to increase the use of DA in the Health Service.
